
UNITED STATES
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SUWEY

BAeHSHOUND HYERCLOGIC INFORMATION IN K)TENTIAL LIGNITE MINING AREAS 

IN NCRTHEASOERN MISSISSIPPI, MX3UST 1983

by

Stephen J. Kalkhof f
Hydrologist 

U.S. GeologLcjal Survey

Open-File Report 84-462

Prepared in cooperation with the

MISSISSIPPI DEPARTMENT OF NA3URAL RESOURCES 
BUREAU OF GEOLOGY

Jackson, Mississippi 
1984



UNITED STATES DEEMTO'ENT OF THE INTERIOR 

WILLIAM P. CLARK, SECRETARY

GEOLOGICAL SUWEY 

Dallas L. Peck, Director

For additional information 
write to:

U.S. Geological Survey 
Water Resources Division 
Suite 710, Federal Building 
100 W. Capitol Street 
Jackson, Mississippi 39269 
(601) 960-4600

Copies of this report can be 
purchased from:

Open-File Services Section 
Western Distrubution Branch 
U.S. Geological Survey 
Box 25425, Federal Center 
Lakewood, Colorado 80225 
(303) 234-5888

II



CONTENTS

Page
Abstract                                      1
Introduction                                   1
Objective and scope                              2
Area of stud/                                  2
Channel cross sections                            6
Water quality                                  6
Selected references                              19
Glossary                                      20

ILLUSTRATIONS

Figure 1. Map showing location of background hydrologic data
studies in the outcrop area of the Wilcox Group-  

2. Map showing location of the stu(ty area and sampling 
sites in a potential lignite mining area in north 
eastern Mississippi, August 24-29,1983-

3. Channel cross sections at sampling sites, north 
eastern Mississippi, August 24-29,1983 

4. Specif ic conductance of streams at sampling sites,
August 24-29,1983                         15

5. Suspended sediment concentrations of streams at
sampling sites, August 24-29,1983_____________ 17

TABLES

Table 1. Sampling sites and drainage areas in northeastern 
Mississippi, August 24-29,1983-

2. Field and laboratory measurevents of water samples 
collected from streams in northeastern Mississippi, 
August 24-29,1983                         12

3. Laboratory analyses of bottcm material samples
collected from streams in northeastern Mississippi,
August 24-29,1983                         18

III



FACTORS FOR CONVERTING INCH-POUND UNTES TO 
INTERNATIONAL SYSTEM (SI) UNITS

Factors for converting inch-pound units to metric units are shown below to 
four significant figures. In the text, metric equivalents are shown only to 
the number of significant figures consistent with the accuracy of analytical 
determinations or measurement.

Multiply ky To obtain

inch (in) 25.4 millimeter (mm)
foot (ft) .3048 meter (m)
cubic feet per second (ftVs) .0283 cubic meter per second (miVs)
mile (mi) 1.609 kilometer (km)
square mile (mi 2 ) 2.590 square kilometer (km 2 )

IV



BACKGROUND HYERCLOGIC INFORMATION IN POTENTIAL LIGNITE MINING AREAS 

m NORTHEASTERN MISSISSIPPI, flJGUST 1983

by

Stephen J. Kalkhof f 

ABSTRACT

The U.S. Geological Survey, in cooperation with the Mississippi Department 
of Natural Resources, Bureau of Geology, is conducting a hydrologic data 
collection program in potential lignite-producing areas in Mississippi. During 
the period August 24-29, 1983, tydrologic data were collected at 15 stream 
sites draining potential lignite mining areas in northeastern Mississippi.

Main channel widths ranged from approximately 30 feet on Shutispear Creek 
northeast of SLate Springs to approximately 150 feet on Horse Pen Creek near 
Cadaretta. Maximum water depths at the stream sites ranged from less than 1 
foot at numerous sites to approximately 6.5 feet in Wolf Creek at Sibleyton. 
Stream discharge ranged from 0.03 cubic feet per second in Salt Creek near 
Eupora and Huffman Creek near Calhoun City to 3.60 cubic feet per second in 
Wolf Creek at Sibleyton.

The specific conductance of water in streams ranged from 42 to 
188 micromhos and total dissolved solids ranged from 25 to 149 mg/L 
(milligrams per liter). Most major ion concentrations were less than 
10 mg/L with the exception of sulfate (38 mg/LJ and sodium (21 mg/LJ 
in Duncan Creek near Derma, and sulfate (20 mg/LJ in Huffman Creek near 
Calhoun City. The pH ranged from 6.7 to 8.1 units and the dissolved 
oxygen was greater than 5.0 mg/L at 12 of 15 sites. The water in Little 
Black Creek at Eupora had a turbidity value of 120 units; all other streams 
had turbidity values less than 20 units and suspended sediment concentrations 
less than 30 mg/L. Nitrate plus nitrite concentrations were equal to or 
less than 0.10 mg/L in all streams except in Huffman Creek where the 
concentration was 0.80 mg/L. Dissolved aluminum concentrations ranged 
from less than 100 to 500 micrograms per liter. Chromium and zinc 
concentrations ranged from 1 to 10 ug/g (micrograms per gram) and 
mercury concentrations ranged from 0.01 to 0.04 ug/g in bottom material 
samples.

INTRODUCTION

Lignite deposits occur in potentially commercial quantities in the 
outcrop of the Wilcox Group. Williamson (1976,p. 1) states that lignites 
are present as tabular, discontinuous, irregularly shaped deposits 
overlain ty unconsolidated sands, silts, and clays. Williamson also reports 
that lignite seams thicker than 10 feet are exceptional and that lignite 
seams 4 to 7 feet thick are more common. Within the Wilcox Group outcrop 
area, lignite beds 2.5 feet or more thick and less than 250 feet deep occur 
in every county, with the exception of Webster County (Meissner and others, 
1982, plate 9).



Using modern mining technology, these thick, relatively shallow lignite 
deposits may be profitably strip mined under the proper economic conditions. 
However, surface mining of lignite may require the removal of large quantities 
of overburden and the disposal of large volumes of water. Overburden materials 
disturbed during the mining phase and sediment-laden water may enter streams, 
filling the stream channel and greatly increasing the sediment load. Overburden 
disposal in spoil banks may erode, producing a similar effect. Weathering of 
newly exposed overburden and large volumes of dewatered ground water will have 
an impact on the water quality of streams draining the mined area. To assess 
the impact of mining activities on the local streams, it is essential that 
background hydrologic data be collected prior to any mining activity.

To determine background data in potential lignite mining areas, hydrologic 
data were collected from 15 stream sites in northeast Mississippi during the 
period August 24-29, 1983. Water samples and bottom material samples were 
collected and channel cross sections were determined at all 15 sites. These 
hydrologic data sites were selected jointly ty the Mississippi Department of 
Natural Resources, Bureau of Geology, and the U.S. Geological Survey. This 
report is the fourth in a series. Data collected during 1980, 1981, and 1982 
were published in open-file reports for respective years ty the U.S. Geological 
Survey (Arthur, 1981 and 1982, Kalkhoff, 1983). The locations of the back 
ground hydrologic data studies completed to date are shown in figure 1.

OBJECTIVE £ND SGDIE

The objective of the 5-year study is to collect background data on water 
quality and channel characteristics in many small streams that drain potential 
lignite mining areas to cfocument premining conditions in areas where little 
information is available. This information will be an invaluable data base for 
any future study of surface mining effects in Mississippi.

Background data on streams draining potential lignite mining areas are 
being obtained ty sampling about 15 streams yearly. The water samples 
collected for this and previous reports were analyzed for selected dissolved 
constituents, and bottom material samples were analyzed for selected metals. 
Channel cross sections were delineated at each site at the time of sample 
collection.

AREA OF STUDY

The 15 data collection sites visited in 1983 are located in three counties 
in northeastern Mississippi (fig. 2). Seven sites are located on streams in 
both Webster and Calhoun Counties and one site is in Montgomery County (table 
1). Five sites are in the Big Black River basin and 10 sites are in the Yazoo 
River basin.

All sites are locate on small streams draining less than 50 mi 2 . The 
drainage areas ranged up to 41.28 mi on Wolf Creek and are listed in table 1.
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Most sites are located on streams in rural areas that drain farm and forest 
land. However, Little Black Creek at Eupora receives runoff fron Eupora and 
Huffman Creek near Calhoun City receives runoff fran Pittsboro.

CHANNEL CROSS SECTIONS

Channel cross sections were delineated at 15 sites at the time of 
water-quality sampling (fig. 3) . The cross sections were determined fcy 
measuring down fron a horizontal reference point on the bridge to the 
streambed. Stream channel widths ranged fron approximately 30 feet on 
Shutispear Creek northeast of Slate Springs to approximately 150 feet on Horse 
Pen Creek near Cadaretta. Water depths ranged f ran less than 1 foot at 
numerous sites to approximately 6.5 feet in Wolf Creek at Sibleyton. Channel 
bottoms of most streams consisted of sand and some gravel. However, the 
streambed was a hard clay or marl in Horse Penr Yoda r Little Black, and Wolf 
Creeks. Most channel banks were steep to vertical and were covered fcy variable 
amounts of shrubs and trees. Photographs documenting conditions at the 
sampling sites are available fron the U.S. Geological Survey in Jackson, 
Mississippi.

WATER QUALITY

Water temperature, specific conductance, pH, and dissolved oxygen concen 
trations were measured at each site. Water and botton material samples were 
collected for laboratory analysis. Major chemical constituents and suspended- 
sediment concentrations in water samples and selected metals in botton material 
samples were determined (table 2). Stream discharge was also measured at each 
site. Discharge ranged fron 0.03 ftVs in Salt Creek near Eupora and Huff 
man Creek near Calhoun City to 3.60 ftVs in Wolf Creek at Sibleyton. Dis 
charge at most other sites was less than 1.0 ftVs.

Water temperature ranged f ran 24.5 to 35.5°C (about 76 to 96°F) during the 
study. The lowest temperature was in Pryor Creek near Cadaretta at 1400 hours 
on August 26 and in Horse Pen Creek near Cadaretta at 0920 hours on August 27. 
The maximum stream temperature was recorded in Big Creek at 1530 hours on 
August 27.

Specific conductance at all sites was less than 200 umhos (micronhos). The 
specific conductance ranged f ran 42 umhos in Sand Creek near Tonnolen to 188 
umhos in Duncan Creek near Derma. The specific conductance of samples 
collected during the stucty are tabulated in table 2 and illustrated in figure 4.

The pH of the water in streams ranged f ran 6.7 to 8.1 units. Five streams 
had pH values less than 7.0 units with the lowest pH at site 07289120 on Sand 
Creek. The pH was 7.0 or greater in 10 streams; the hic£iest was at site 
07282015 on Big Creek.

Dissolved oxygen concentrations ranged fron 3.6 to 9.2 mg/L and generally 
were greater than 5.0 mg/L. Two streams, Salt Creek near Eupora (4.9 mg/L) and 
Horse Pen Creek near Cadaretta (3.6 mg/1), had concentrations less than 5.0 
mg/L (table 2).
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Turbidity of all streams except one was less than 20 MHJ (nephlonetric 
turbidity units). The water in Little Black Creek had a turbidity value of 120 
units. Suspended sediment concentrations were less than 30 mg/L at all sites 
(fig. 5).

Dissolved constituents were similar in both types and quantity at most 
sites. Dissolved solids concentrations were less than 100 mg/L in all streams 
except Duncan and Huffman Creeks, which had sulfate concentrations of 38 and 20 
mg/Lr respectively, and in Horse Pen Creek Creek which had sodium and calcium 
concentrations of 11 and 15 mg/L, respectively. Major ion concentrations were 
generally less than 10 mg/L at the other sites. Nitrate plus nitrite 
concentrations were equal to or less than 0.10 mg/L in all streams except 
Huffman Creek. The nitrate plus nitrite concentration in Huffman Creek was 
0.80 mg/L. Dissolved aluminum concentration ranged fron less than 100 to 500 
ug/L.

The results of laboratory analyses of bottom material samples indicate that 
concentrations of arsenic, cadnium, cobalt, lead, and selenium were below 
detectable limits at all sites (table 3). The copper concentrations, below 
detectable limits at 4 sites, ranged f ran 1 to 3 ug/g at the remaining sites. 
Chromium and zinc concentrations ranged fron 1 to 10 ug/g and mercury 
concentrations ranged fron 0.01 to 0.04 ug/g. Iron exceeded 1,000 ug/g at 11 
sites. Manganese ranged f ran 78 to 620 ug/g.
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GLOSSARY

Color is expressed in units of the piatinun-cobalt scale. A color unit is pro- 
oduced ty one milligram per liter of pLatinun in the form of the chloroplat- 
inate ion.

Cubic feet per second (ftVs) is the rate of discharge representing a volume 
of 1 cubic foot passing a given point during 1 second and is equivalent to 
approximately 7.48 gallons per second or 449 gallons per minute.

Dissolved is that material in a representative water sample that passes through 
a 0.45 on membrane filter. Determinations of "dissolved11 constituents are 
made on subsampO.es of the filtrate.

Harchess of water is a physical-chenical characteristic that is commonly recog 
nized ty the increased quantity of soap required to produce lather. It 
is attributable to the presence of alkaline earths (principally calciun and 
magnesium) and is expressed as equivalent calcium carbonate (CaCD ).

Micrograns per gram (mg/g) is a unit expressing the concentration of a chemical 
element as the mass (micrograms) of the element sorbed per unit mass (gram) 
of sediment.

Microgram per liter (ug/L) is a unit expressing the concentration of chemical 
constituents in solution as mass (micrograms) of solute per unit volume 
(liter) of water. One thousand micrograms per liter is equivalent to one 
milligram per liter.

Milligrams per liter (mg/L) is a unit for expressing the concentration of chem- 
of chemical constituents in solution. Milligrams per liter represents the 
mass of solute per unit volume (liter) of water. Concentration of suspended 
sediment is also expressed in mg/L, and is based on the mass of sediment per 
liter of water-sediment mixture.

Suspended sediment is the sediment that at any given time is maintained in sus- 
spension ty the upward components of turbulent currents or that exists in 
suspension as a colloid.

Specific conductance is a measure of the ability of water to conduct an elec- 
current and is expressed in micrcmhos (umhos) per centimeter at 25°C. Be- 
Because the specific conductance is related to the number and specific chem 
ical types of ions in solution it can be used for approximating the 
dissolved-solids content in the water. Oanmonly, the amount of dissolved 
dissolved solids (in mg/L) is about 65 percent of the specific conductance 
(in micrcmhos). This relation is not constant from stream to stream and may 
vary in the same source with changes in the composition of the water.
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Turbidity of water is the reduction of transparency due to the presence of sus- 
uspended particulate matter. The unit of measure is the nephelonetric tur 
bidity unit (NHJ) and is a measure of light scatter of a beam of light 
passed through a sample of water.
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